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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  Y
Can you record movies/images using your own microscope camera? (Y/N) Y
2. Does your protocol include software usage? (Y/N) N
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
2.3 (cells mixed with alginate)
3.2/3.3 (extrusion of alginate and cells through encapsulator nozzle)
3.7 (retrieving microbeads)
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
3.7 (retrieving microbeads)
To ensure success, we cut the end of a plastic pipette to avoid damaging the microbeads. We do this every time we transfer beads from one vessel to another after encapsulation. All tools used are sterile.
5. Will the filming need to take place in multiple locations? (Y/N) N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.



1.1. Bushra Almari: This protocol explains fabrication of microbeads, which will be used to help control the rate of release and amount of protein of interest – amyloid-beta. The microbeads can immobilize cells in a suitable material to shelter them from their surrounding environments, still allowing the exchange of nutrients and byproducts [1].
1.1.1. Interview.



1.2. Bushra Almari: Encapsulating cells with this technique ensures tight control of microbead size and cell number by adjusting various fabrication parameters [1].
1.2.1. Interview.
 


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.3. Michael Harte: Encapsulating the cells described in this protocol will give us the opportunity to study the effects of chronic release of amyloid in in vitro and in vivo systems. This will help us better understand the mechanisms underlying Alzheimer’s disease progression and enable more targeted drug discovery [1]. 
1.3.1. Interview

1.4. Annalisa Tirella: This method can be used to formulate controlled systems and study the release of any biomolecule from any number of cell types, whether alone or in combination [2].
1.4.1. Interview





Section - Protocol
2. Setting up the Encapsulation System
2.1. To begin remove a near-confluent cell-flask from the incubator [1]. Treat the cells with 0.25% trypsin-EDTA solution [2] and incubate at 37 ºC for 5-10 min to detach the cells [3]. After adding DMEM-F12 (read as Dee-Mem F12) medium collect the cells into a 50-milliliter tube. [4].
2.1.1. MED: Establishing shot: Talent removing the flask from the incubator.
2.1.2. CU: Talent adding trypsin to the flask.
2.1.3. MED: Talent placing the flask back in the incubator.
2.1.4. MED: Talent finishes adding the medium and starts collecting the cells into a tube.
2.2. Centrifuge the cells at 1000 rpm (R-P-M) for 5 minutes [1], remove the supernatant and resuspend the pellet in HBS (read Hepeez-buffered saline) to double the final desired cell concentration [2].
2.2.1. MED: Talent placing the tube in the centrifuge and starts the run. Videographer, the authors indicated these 2 steps as important!
2.2.2. CU: Talent adding HBS to the pellet and starts resuspending.
2.3. In a 50-milliliter centrifuge tube, mix this cell suspension in a 1:1 ratio with 4% weight in volume alginate solution [1] to obtain a final suspension containing the desired cell concentration in a 2% weight in volume alginate solution [2].
2.3.1. CU: Talent adding the cell suspension to 50 mL tube.
2.3.2. CU: Talent adding alginate solution to the tube and mixes.
2.4. To set the encapsulation parameters, set the speed of the encapsulator machine to the maximum extrusion speed, and then set the voltage and the frequency [1-TXT].
2.4.1. MED: Talent setting the speed, the voltage and the frequency of the encapsulator. Show settings if possible. TEXT: Speed: 8.9 mL/min; Voltage: 1.0 kV; frequency: 5,500 Hz

3. Microbeads Fabrication 
3.1. To fabricate the microbeads, in a 20 millilter syringe, load 5 milliliters of the cell-alginate suspension [1] and attach a syringe to the encapsulator [2]. 
3.1.1. CU: Talent loading the syringe with 5 mL cell-alginate suspension.
3.1.2. CU: Talent attaching the syringe to the encapsulator.
3.2. To start the encapsulator activate the flow which will push the cell-alginate suspension through the feeder [1] and a stream of droplets will be extruded through the nozzle [2]. Collect the first 1 mL in the waste beaker to avoid the initial non-uniform stream [3].
3.2.1. CU: Talent activating the flow. Videographer, the authors indicated this step as important!
3.2.2. ECU: Film the stream of droplets from the nozzle. Added shot: different angle 
3.2.3. MED: Talent collecting the first 1 mL in the waste beaker.
3.3. Then continue to run the remaining 4 mL allowing the droplets to fall into the Calcium Chloride gelation bath [1-TXT]. Upon contact with the gelation bath, the alginate in the droplets instantly cross-links with the calcium ions in the gelation bath forming spherical microbeads [2].
3.3.1. CU: Collecting the rest 4 mL in the Calcium Chloride bath. Videographer, the authors indicated this step as important! TEXT: Collect each mL in four different gelation baths if required.
3.3.2. ECU: Film the droplets falling onto the calcium chloride bath.
3.4. After one minute, remove the gelation beaker from the magnetic platform [1] and allow the microbeads to rest for a further 4 minutes without agitation to complete their gelation at room temperature [2].
3.4.1. MED: Talent removing the beaker.
3.4.2. MED: Talent setting the beaker aside and starting the timer.
3.5. To retrieve the microbeads, first use a pair of sterile tweezers to remove any large alginate debris or artefacts [1]. After cutting the end of a plastic pipette [2], use it to transfer the microbeads from the gelation bath to a 74-micrometer mesh filter held over a waste beaker [3]. 
3.5.1. ECU: Talent with tweezers removing debris.
3.5.2. Added shot: Cutting the end of a pipette – to go with interview 3.6 if necessary. We are not too insistent on having this shot but we added it just for completeness.
3.5.3. CU: Talent using pipette to transfer the beads to mesh filter. Videographer, the authors indicated this step as important! Video editor, the authors indicated this step as critical! This was originally 3.5.2.
3.6. Bushra Almari: “To ensure success, we cut the end of a plastic pipette to avoid damaging the microbeads. We do this every time we transfer beads from one vessel to another after encapsulation.” 
3.6.1. Interview.
3.7. Invert the mesh filter over a centrifuge tube [1], pipette the appropriate culture medium over it to wash the beads down the tube and allow them to equilibrate in that medium for 5 min [2]. Then transfer them to a flask previously filled with the appropriate medium for incubation and further experiments [3].
3.7.1. CU: Talent inverting the filter over a tube.
3.7.2. MED: Talent pipetting medium on the filter. Videographer, the authors indicated this step as important! Video editor, the authors indicated this step as critical!
3.7.3. MED: Talent transfers the microbeads to a flask.

4. Testing and Use of Microbeads 
4.1. [bookmark: _GoBack]To assess the cell viability after encapsulation and culture, add dissolution mix to gently disrupt the microbeads and release the encapsulated cells [1-TXT]. Incubate the cells in a cell culture incubator supplemented with 5% CO2 at 37 °C for 10 min with gentle agitation [2].
4.1.1. CU: Talent adding dissolution mix to the microbeads. TEXT: 4 mL of dissolution mix per 1 mL of encapsulated cells.
4.1.2. MED: Talent placing the plate into the incubator.
4.2. Estimate cell viability of these cells by staining them with trypan blue and using a hemocytometer chamber [1].
4.2.1. MED: Talent starts staining the cells. Important note from the authors: this shot includes transferring the cells to a small Eppendorf, staining, then transferring to chamber and then onto microscope. We would like to use as much of it as we can, but if we need to cut from it, can we keep the part where they’re loaded into the chamber and taken to microscope?
4.3. To assess microbead stability, measure the average diameter for a sample from each microbead population over a time course using a microscope and imaging software [1].
4.3.1. MED: Talent at the microscope measuring the diameter. 
4.3.2. Added shot: CU of at the microscope/computer. Author note: I prefer we use the MED shot rather than the CU. I also don’t think we need to spend too long on this step as we do not show the actual method, we only show that we “start” to do it using the software.







Section – Results
5. Results: Testing of Amyloid-β-Secreting Alginate Microbeads
5.1. After preparation, uniform and spherical alginate microbeads were successfully generated using this protocol [1]. 
5.1.1. Figure 2B
5.2. After one day in standard cell culture conditions encapsulated 7PA2 cells were evenly distributed in microbeads [1]. When 7PA2 cell proliferation was tested using an MTS assay there was no significant difference between the behavior of 7PA2 cells grown with... or without alginate over a seven-day period [2].
5.2.1. Figure 3A 
5.2.2. Figure 3B Video editor emphasize black curve when “7PA2 cells grown with” are mentioned and emphasize gray dotted curve when “without alginate” is mentioned.
5.3. Conditioned media analyzed from 2D... and 3D cultures of 7PA2 cells revealed a constant increase in Amyloid beta1-42 (read “1 to 42”) levels in both cultures [1]. The rate of release of Amyloid beta 1-42 from microbeads or 3D culture is similar in profile to that released from the 2D culture [2].
5.3.1. Figure 4 Video editor in 4A emphasize gray dotted curve when “2D” is mentioned and emphasize black curve when “3D cultures of 7PA2 cell” are mentioned.
5.3.2. Figure 4 Video editor emphasize in 4B black bars when 3D culture is mentioned and grey bars when 2D culture is mentioned.
5.4. 7PA2 cells encapsulated in alginate microbeads can be effectively used for the sustained release of Amyloid beta. Microbeads for engraftment in the rat brain must be small enough to be embedded without creating a large lesion [1]. 
5.4.1. Figure 5 Video editor emphasize the smaller bead in 5A, and a bead in tweezers in 5C. Authors offered to retake these images. Authors: If you could recreate this – large bead, small bead and brain section, it would be helpful, thank you.
5.5. Implanting a millimeter-scaled bead within the brain for in vivo purposes would not work [1], whereas  a microbead fabricated using this protocol has a suitable size for insertion within the hippocampus of the rat [2]. 
5.5.1. Figure 5 Video editor emphasize B here.
5.5.2. Figure 5 Video editor emphasize A here.
5.5.3. 

Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Bushra Almari: To ensure the even distribution of cells in the final product, it is important to thoroughly mix the cells in the cell-alginate suspension [1]. This guarantees uniform amyloid release from each microbead [2]. 
6.1.1. Use 2.3.1. and 2.3.2.
6.1.2. Interview

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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